Delivery of IL-12 intranasally leads to reduced IL-12-mediated toxicity.
Interleukin-12 (IL-12) is a heterodimeric cytokine that enhances immune responses to bacterial, parasitic, and viral pathogens, and leads to tumor regression in animal models. For this reason, the use of IL-12 as a vaccine adjuvant and as a therapeutic agent for the treatment of cancer is being investigated. Unfortunately, the extreme toxicity of this molecule observed during clinical trials has limited its use. This toxicity correlates with increased IFN-gamma expression, decreased glucose levels, and altered histological responses in the spleen and duodenum. In this study, we show that intranasal (i.n.) delivery of IL-12 is a less toxic route of inoculation compared to the commonly employed subcutaneous route. When delivered i.n., IL-12 induces less systemic IFN-gamma production and fewer pathological tissue changes, yet is efficacious, as indicated by enhanced CD3(+) T cell activation and increased production of Th1-associated immunoglobulins (i.e., serum IgG2a). Thus, IL-12 can be delivered safely and effectively by the i.n. route, a finding which may allow IL-12 to fulfill its clinical potential.